A Gram-negative, oxidase-and catalase-positive, rod-shaped, non-spore-forming, motile, aerobic bacterium, designated Y2 T , was isolated from surface seawater of Yundang Lake, Xiamen, China. The strain was able to grow in the presence of 0.5-6.0 % NaCl (optimum 1.0-1.5 %), at pH 5-10 (optimum pH 8) and at 10-40 6C (optimum 25 6C). Phylogenetic analysis based on 16S rRNA gene sequences indicated that strain Y2 T belongs to the genus Pseudoalteromonas, with the highest sequence similarity of 94.9 % to Pseudoalteromonas tunicata D2 T ; within the genus Pseudoalteromonas, it showed the lowest similarity of 92.8 % to Pseudoalteromonas denitrificans ATCC 43337 T . The G+C content of the chromosomal DNA of strain Y2 T was 45.1 mol%. The predominant fatty acids were summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c), C 16 : 0 , C 12 : 0 3-OH and summed feature 8 (C 18 : 1 v6c and/or C 18 : 1 v7c). The only respiratory quinone detected was Q-8. Based on the phylogenetic and phenotypic characteristics, strain Y2 T represents a novel species of the genus Pseudoalteromonas, for which the name Pseudoalteromonas xiamenensis sp. nov. is proposed; the type strain is Y2 T (5CGMCC 1.12157 T 5JCM 18779 T ).
The genus Pseudoalteromonas was separated from the genus Alteromonas based on phylogenetic analysis of 16S rRNA gene sequences (Gauthier et al., 1995) ; Pseudoalteromonas haloplanktis (type strain ATCC 14393 T ) is the type species of the genus. The genus Pseudoalteromonas currently comprises 37 species, with interstrain 16S rRNA gene sequence similarity ranging from 90.0 to 99.9 % (Ivanova et al., 2004; Nam et al., 2007; Al Khudary et al., 2008; Xu et al., 2010; Oh et al., 2011; Matsuyama et al., 2013) . Species of the genus Pseudoalteromonas are characteristically Gram-negative, non-spore-forming, rod-shaped, polarly flagellated and chemo-organotrophic (Gauthier et al., 1995) . The genus Pseudoalteromonas is one of the largest genera within the class Gammaproteobacteria, and is ubiquitous in the marine environment (Al Khudary et al., 2008; Oh et al., 2011; Matsuyama et al., 2013) . In this study, a novel strain, designated Y2 T , was isolated from surface seawater of Yundang Lake, Xiamen, China. The strain clustered within the genus Pseudoalteromonas on the basis of 16S rRNA gene sequence phylogenetic analysis. The aim of the present work was to elucidate the exact taxonomic position of strain Y2 T using a polyphasic method including phenotypic characterization as well as a detailed 16S rRNA gene sequence-based phylogenetic analysis.
Surface seawater was sampled from Yundang Lake, Xiamen, China (24 u 289 160 N 118 u 49 250 E), in July 2010. The seawater sample was serially diluted, spread on TYR agar (1.2 %) plates and incubated at 25 u C. TYR medium was modified from Ikeda et al. (1996) and contained [per litre 50 % artificial seawater (Liu & Shao, 2005) ] 1 g glucose, 5 g peptone, 5 g NaCl, 0.1 g CaCl 2 and 2 g tyrosine, pH 7.0. Representative colonies were picked and transferred onto fresh TYR agar (1.2 %) plates as pure cultures. Strain Y2 T was obtained and was further cultivated on marine agar 2216 (MA; Difco) for morphological and biochemical characterization.
Gram staining, catalase and oxidase activities, optimal growth temperature and pH, tolerance of NaCl and cell morphology were studied as described previously (Liu & Shao, 2005; Lai et al., 2009) . Hydrolysis of casein and starch was tested according to the method of Dong & Cai (2001) . Other biochemical tests were carried out using API ZYM, API 20 NE and API 20E strips (bioMérieux) according to the manufacturer's instructions except that the NaCl concentration was adjusted to 2.0 % in all tests. API ZYM results were observed after 24 h; API 20 NE and API 20E results were observed after 3 days. Pseudoalteromonas 3These authors contributed equally to this work.
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain Y2 T is JN188399.
Three supplementary figures are available with the online version of this paper.
tunicata DSM 14096 T , P. ulvae DSM 15557 T and P. haloplanktis DSM 6060 T , obtained from the German Collection of Microorganisms and Cell Cultures (DSMZ, Braunschweig, Germany), were tested at the same time for comparison. These results are given in the species description and in Table 1 .
Genomic DNA was extracted according to the method of Ausubel et al. (1995) and the 16S rRNA gene was amplified using the universal bacterial primers 27F and 1492R. Identification of phylogenetically closest neighbours and calculation of pairwise 16S rRNA gene sequence similarity were achieved using the EzTaxon-e server (Kim et al., 2012) . Sequences of related taxa were obtained from the GenBank database. A phylogenetic analysis was performed using MEGA version 5 (Tamura et al., 2011) after multiple alignment of the data by DNAMAN (version 5.1; Lynnon Biosoft). Distances (distance options according to Kimura's two-parameter model) and clustering with the neighbourjoining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and minimum-evolution (Rzhetsky & Nei, 1992 , 1993 ) methods were determined using bootstrap values based on 1000 replications.
A nearly full-length 16S rRNA gene sequence (1511 nt) of strain Y2 T was obtained. 16S rRNA gene sequence-based phylogenetic analysis based on the neighbour-joining method indicated that the strain belongs to the genus Pseudoalteromonas (Fig. 1 ). This topology was confirmed by maximum-likelihood and minimum-evolution trees (Figs S1 and S2, available in IJSEM Online). The most closely related strain was P. tunicata D2 T (94.9 % 16S rRNA gene sequence similarity), followed by Pseudoalteromonas luteoviolacea NCIMB 1893 T (94.8 %), P. ulvae UL12 T (94.8 %) and P. rubra ATCC 29570 T (94.7 %). Within the genus Pseudoalteromonas, strain Y2 T showed the lowest similarity of 92.8 % to Pseudoalteromonas denitrificans ATCC 43337 T . The 16S rRNA gene sequence divergence between strain Y2 T and the type strains of recognized species of the genus Pseudoalteromonas was ¢5.1 %, suggesting that strain Y2 T represents a novel species.
The G+C content of the chromosomal DNA was determined according to Mesbah & Whitman (1989) using Table 1 . Differential phenotypic characteristics between strain Y2 T and the type strains of phylogenetically closely related species of the genus Pseudoalteromonas Strains: 1, Y2 T ; 2, P. tunicata DSM 14096 T ; 3, P. ulvae DSM 15557 T ; 4, P. haloplanktis DSM 6060 T . All data were taken from this study. All strains were positive for utilization of glucose but negative for utilization of trehalose and sorbitol. In API ZYM tests, all strains were positive for alkaline and acid phosphatases and naphthol-AS-BIphosphoamidase, weakly positive for esterase lipase (C8) and negative for b-glucuronidase. In API 20 NE tests, all strains were positive for arginine dihydrolase, urease, b-glucosidase and D-glucose utilization, but negative for nitrate reduction, denitrification, indole production, b-galactosidase and utilization of L-arabinose, capric acid and phenylacetic acid. In API 20E tests, all strains were positive for arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, urease and gelatinase, but negative for b-galactosidase, indole production and fermentation of glucose, mannitol, inositol, sorbitol, rhamnose, sucrose, melibiose, amygdalin and arabinose. +, Positive; W, weakly positive; 2, negative. reversed-phase HPLC. The DNA G+C content of strain Y2 T was 45.1 mol%, within the range of values reported for the type strains of recognized species of the genus Pseudoalteromonas (37-50 mol%; Nam et al., 2007) .
Fatty acids of whole cells grown on MA at 25 u C for 48 h were saponified, methylated and extracted using the standard protocol of the MIDI System (Sherlock Microbial Identification System, version 6.0B). The fatty acids were analysed by GC (Agilent Technologies 6850) and identified by using the TSBA6.0 database of the Microbial Identification System (Sasser, 1990) . The fatty acid profiles of P. tunicata DSM 14096 T , P. ulvae DSM 15557 T and P. haloplanktis DSM 6060 T were determined in parallel with strain Y2 T in this study. As shown in Table 2 , the major fatty acids of strain Y2 T were summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c; 42.5 %), C 16 : 0 (16.9 %), C 12 : 0 3-OH (9.7 %) and summed feature 8 (C 18 : 1 v6c and/or C 18 : 1 v7c; 5.5 %), similar to the profile observed for P. tunicata DSM 14096 T . Strain Y2 T could be differentiated from its closest relative P. tunicata DSM 14096 T by the proportion of C 12 : 0 3-OH (9.7 compared with 14.3 %). Analysis of respiratory quinones was carried out by the Identification Service of the DSMZ. The sole respiratory quinone detected was Q-8. This was the same with the species Pseudoalteromonas sagamiensis, P. arabiensis and P. lipolytica (Kobayashi et al., 2003; Xu et al., 2010; Matsuyama et al., 2013 Cells are Gram-negative, rod-shaped, approximately 3-4 mm long and 1.0-1.2 mm wide, non-spore-forming and motile by means of a polar flagellum (Fig. S3 ). Colonies are dark red, circular, smooth and convex on MA. Positive for catalase, oxidase and gelatin hydrolysis. NaCl is required for growth. Growth occurs in the presence of 0.5-6 % NaCl (optimum 1.0-1.5 %), at pH 5-10 (optimum pH 8) and at 10-40 uC (optimum 25 uC), but not at 4 or 45 uC. Capable of hydrolysing starch and casein. Utilizes glucose, sucrose,
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Pseudoalteromonas ulvae UL12 T (AF172987) maltose, fructose, mannitol, lactose and dextrin as sole carbon sources, but not trehalose or sorbitol. In the API ZYM system, tests positive for alkaline phosphatase, leucine aminopeptidase, valine aminopeptidase, trypsin, acid phosphatase, naphthol-AS-BI-phosphoamidase, Nacetyl-b-glucosaminidase, esterase (C4) (weak), esterase lipase (C8) (weak) and a-mannosidase (weak), and tests negative for lipase (C14), cystine aminopeptidase, achymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase and a-fucosidase. In API 20NE tests, utilizes D-glucose, D-mannose, N-acetylglucosamine, maltose, malic acid, D-mannitol (weak), potassium gluconate (weak), adipic acid (weak) and trisodium citrate (weak), but not L-arabinose, capric acid or phenylacetic acid. Positive for D-glucose fermentation, arginine dihydrolase, urease, b-glucosidase and gelatin hydrolysis, but negative for nitrate reduction, denitrification, indole production and b-galactosidase. In API 20E tests, positive for arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, urease, gelatinase, citrate utilization (weak), tryptophan deaminase (weak) and acetoin production (Voges-Proskauer reaction) (weak), but negative for b-galactosidase, H 2 S production, indole production and fermentation of the nine carbon sources included in the test. The major fatty acids are summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c), C 16 : 0 , C 12 : 0 3-OH and summed feature 8 (C 18 : 1 v6c and/or C 18 : 1 v7c). The sole respiratory quinone detected is Q-8.
The type strain, Y2 T (5CCGCC 1.12157 T 5JCM 18779 T ), was isolated from surface seawater of Yundang Lake, Xiamen, China. The DNA G+C content of the type strain is 45.1 mol%. 42.5 41.4 33.5 33.5 8 5.5 4.9 5.0 2.2 *Summed features represent groups of two or three fatty acids that cannot be separated by GLC with the Microbial Identification System. Summed feature 1 consists of C 13 : 0 3-OH and/or iso-C 15 : 1 H; summed feature 2 consists of iso-C 16 : 1 I and/or C 14 : 0 3-OH; summed feature 3 consists of C 16 : 1 v6c and/or C 16 : 1 v7c; summed feature 8 consists of C 18 : 1 v6c and/or C 18 : 1 v7c.
